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b) Oral fenf luramine  d i la ted  pupils  in controls .  This  dila- 
t a t i on  was s ta t i s t ica l ly  s ignif icant  a t  4, 6 and 8 h af ter  
t he  d rug  wi th  p-value  0.05, 0.01 and  0.05 respect ively .  
There  was no s ignif icant  d i la ta t ion  of the  pupi ls  of I H  
sufferers  af ter  fenf luramine .  The difference be tween  the  
headache  and  contro l  groups  was s ta t i s t ica l ly  s ignif icant  
4, 6 and  8 h a f te r  the  drug  (figure 2). 
Discussion. The mydr ia t r i c  hype r - r eac t i v i t y  to  di rect  
a lpha  ad renocep to r  s t imula t ing  agent ,  pheny lephr ine ,  
seems to  indica te  a supersens i t iv i ty  of iris adrenergic  
recep tors  in IH.  
Fen f lu ramine  mydr ias is  in controls  was similar to  t h a t  
r epo r t ed  by  o thers  ~ bu t  in I H  sufferers i t  was s ignif icant ly  
less. This difference could be due to  a more  rap id  p lasma  
clearance of th is  drug  or to  a changed  reac t iv i ty  of the  
iris. Fenf lu ramine  prec ip i ta tes  headache  s, ~ convincingly  
b y  ac t ing  on the  m o n o a m i n e  t u r n o v e r  1~ In  animals  i t  
exh ib i t s  per iphera l  cardio-vascular  effects  ma in ly  b y  dis- 
p lacing noradrena l ine  s tores  a t  the  adrenergic  nerve  
t e rmina l  n .  If  t he  scarce fenf lu ramine- induced  mydr ias i s  
in I H  sufferers is due to a poor  effect  of the  drug  on the  

pupil ,  a reduced  release or avai labi l i ty  (or b o t h  of them) 
of noradrena l ine  in the  iris nerve  t e rmina l  can  be hypo-  
thes ized.  
In  conclusion:  We observed  on the  one h a n d  the  hyper -  
r eac t iv i ty  of t he  iris to an a lpha  ad renocep to r  s t imula tor ,  
pheny lephr ine ,  and  on the  o ther  a h y p o r e a c t i v i t y  to  a 
noradrena l ine  releaser, fenf luramine.  B o t h  these  suggest  
a condi t ion  of supersens i t iv i ty  caused b y  a deficiency of 
the  specific t r a n s m i t t e r  a t  the  iris adrenergic  neurona l  
si te in t he  I H  sufferer.  
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Summary. The effect  of NA in jec ted  in to  the  la teral  cerebral  vent r ic le  on Te was blocked by  a lpha-adrenergic  receptor  
blockers,  b u t  no t  by  be ta - recep to r  blockers,  whereas  the  effect  of sys temica l ly  admin i s t e red  NA was blocked by  i.p. 
admin i s t e red  be ta - recep to r  blockers,  b u t  no t  by  alpha-blockers .  

Noradrena l ine  (NA) in jec ted  s.c., i .m., i.v. or into the  
la tera l  cerebral  ventr ic le  increased oxygen  consumpt ion  
and  colonic t e m p e r a t u r e  in newborn  animals  2-s. The 
effect  of NA appl ied cent ra l ly  a-~, as well as sys temi-  
cally~, s decreased wi th  age and  prac t ica l ly  d i sappeared  

2T O~ 30min 60 min 90 min 120 min 

a t  the  age of 3-4 weeks. In  cont ras t ,  adrenal ine  hav ing  
an effect  of only  a f rac t ion  t h a t  of NA in the  newborn  
guinea-pig  7, re ta ins  its effect iveness  on metabol ic  ra te  
t h r o u g h o u t  life ~. For  a more  p e n e t r a t i n g  analysis,  b o t h  
NA and  the  adrenergic  blocking drugs  were admin i s t e red  
sys temica l ly  and centra l ly .  
Materials and methods. Colonic t e m p e r a t u r e  (Tc) was 
measured  by  co p p e r - co n s t an t an  the rmocoup les  in a d e p t h  
of 6 cm at  an amb i en t  t e m p e r a t u r e  of 30~ in unanaes-  
the t i zed  guinea-pigs aged 1-12 days.  This age was chosen 
because wi th in  th is  range the  decrease in t he  effect  of NA 
could be demons t r a t ed ,  and  the  increase in Tc was still  
cons i s ten t ly  p resen t  a t  the  age of 12 days  3. The drugs 
were in jec ted  e i ther  i.p., i .m., or in to  the  la teral  cerebral  
vent r ic le  (i.c.v.) t h r o u g h  the  soft  skull. Alpha-  and  be ta -  
adrenergic  receptor  blockers  were in jec ted  30 min  before 
NA. In jec t ions  of physiological  saline served as controls.  
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Fig. 1. The effect of 20 ~1 physiological saline i.e.v. (~) ,  100 M.g/kg 
NA i.m. (rT), 10 ~g NA i.c.v. (l~), 1 mg/kg propranolol i.p. (1~1), 
1 mg/kg propranolol i.p. + 100 [xg/kg NA i.m. (~), 1 mg/kg pro- 
pranolol i.p. + 10 ~g NA i.c.v. ( ~ ) ,  30 p.g propranolol i.c.v. (m) ,  
30 ~.g propranolol i.c.v. + 100 Fg/kg NA i.m. (s and 30 Fg Pro- 
pranolol i.c.v. + 10 ~g NA i.c.v. ( D )  on colonic temperature 30, 60, 
90 and 120 rain after NA. 
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The drugs used were:  L-noradrenal ine  b i t a r t a r a t e  (Serva), 
phen to lamine  HC1 (Ciba-Geigy) and D,L-propano lo l  
(I.C.I.), t he  doses are expressed in the  t e r m  of the  salts. 
S tuden t  t - tes t  was used for evaluat ion.  
Results. Sham inject ions and physiological  saline had no 
signif icant  effect on colonic t empera tu re .  Propranolol  i.p. 
or phen to lamine  i.p. alone induced a fall in Tc and a t  the  
m o m e n t  of N A  inject ion Tc-s were lower than  initially.  
1 mg/kg  propranolol  blocked the  effect of 100 izg/kg NA 
i.m., whereas  the  effect  of 10 iLg N A  injected i.c.v, was 
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Fig.2. The effect of 100 ~zg/kg NA i.m. (E]), 10 ~g NA i.c.v. (al) ,  
1 mg/kg phelttolamine i.p. (m),  1 Ing/kg phentolarnine i.p. + 100 
~g/kg NA i.m. (~), 1 Ing/kg Phentolamine i.p. + 10 ~g NA i.c.v. 
( ~ ) ,  30 vg phentolamine i.c.v. ( ~ ) ,  30 [xg phentolamine i.c.v. + 
100 ~g/kg NA i.m. (~)  and 30 ~g phentolamine i.c.v. + 10 ~g NA. 
i.c.v. (D)  on colonic temperature 30, 60, 90 and 120 rain after NA. 

unaffected.  30 ~g propranolol  in jected into the  la tera l  
cerebral  vent r ic le  had no effect  on the  act ion of sys temi-  
cally adminis tered  NA and did no t  decrease the  effect of 
NA injected into the  ipsi lateral  or cont ra la tera l  cerebral  
vent r ic le  (figure 1). Prac to lo l  had  the  same effect as pro-  
pranolol.  1 mg/kg  phen to lamine  i.p. did not  a l ter  the  
effect of 100 I~g/kg N A  i.m., whereas  i t  decreased the  
effect of 10 ~g N A  i.c.v., 30 ~g phen to lamine  i.c.v, had  no 
effect  on the  act ion of sys temical ly  adminis tered  N A ,  
whereas  t he  effect  of 10 txg N A  i.c.v, was blocked com- 
p le te ly  (figure 2). Pkenoxybenzamine  and ergotamine  
ac ted  as phento lamine .  
Discussion. NA elicited a rise in Tc in the newborn  
guinea-pig, independen t ly  of the  route  of adminis t ra t ion.  
The mechan ism of act ion was, however ,  no t  identical.  
Beta-adrenerg ic  blockers i.p. blocked the  effect of sys- 
t emica l ly  adminis tered  NA, imply ing  the  effect  of N A  was 
media ted  by  per ipheral  be ta-adrenergic  receptors.  The  
effect of cent ra l ly  applied NA was, however ,  not  inhibi ted 
by  i.p. adminis tered  beta-blockers,  and beta-blockers  
in jec ted  into the  la tera l  cerebral  vent r ic le  even enhanced 
the  effect  of NA. This observa t ion  indicates  that ,  in con- 
t r as t  to sys temical ly  adminis tered  NA, the  effect of cen- 
t ra l ly  applied NA on Tc is no t  being media ted  by  beta-  
adrenergic  receptors.  
Alpha-adrenergic  receptor  blockers adminis tered  i.p. or 
i.v. failed to block the  effect of sys temical ly  adminis tered  
NA. In  contrast ,  the  effect  of NA injected into the  la tera l  
cerebral  vent r ic le  was diminished by  i.p. injected,  and 
blocked by  i.c.v, adminis tered  alpha-adrenergic  blockers, 
indicat ing t h a t  the  effect of cent ra l ly  applied NA is 
med ia ted  by  centra l  a lpha-adrenergic  receptors.  
Despi te  the  fact  t h a t  the  magn i tude  of the  response to 
NA decreased wi th  age, the  effects of bo th  alpha-  and 
beta-blockers  were no t  subjec ted  to change wi th  age up 
to the  age of 12 days. 
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Summary. The cis- and t rans- isomers  of 1, 3-dichloropropene have  been tes ted  in the  Ames  mutagen ic i ty  assay sys tem 
on Salmonel la  t y p h i m u r i u m  tes ter  s t rain TA 1535. Bo th  isomers have  been found to be mutagen ic  even wi thou t  
microsomal  ac t iva t ion .  

Some chlor inated olefines have  recent ly  been ident i f ied 
as carcinogens and/or  mutagens ,  like v iny l  chloride in ex- 
pe r imenta l  animals  x-s and man  4, v inyl idene  chloride and 
2-chlorobutadiene in in v i t ro  mutagen ic i ty  testingS, 6, 
t r ich loroe thylene  in in t ac t  an imal  carc inogenic i ty  tes t ing 7 
and in in v i t ro  mutagen ic i ty  tes t  8. The  hypothes is  has 
been p romoted  t h a t  all these compounds  are ac t iva ted  in 
m a m m a l i a n  metabo l i sm to electrophil ic  epoxides which 
m a y  easily react ,  b y  alkylat ion,  wi th  essential  cellular 
macromolecules  9, x0. A similar  mechan ism was suspected 
to preva i l  wi th  1,3-dichloropropene (1,3-DCP), a com- 
pound  used as soil nemat ic ide  in agr icul ture  n. To t e s t  
this  hypothesiS,  we used the  Ames  mutagen ic i ty  assay 
sys tem x2. 
The  technical  p roduc t  of 1,3-DCP usual ly  consists of a 
mix tu re  of the  cis- and t rans- isomers  wi th  a small  a m o u n t  
of 3.3-dichloropropene as an impur i ty .  We  have  tes ted  
bo th  the  cis- and t rans- isomers  of 1,3-DCP. P u r i t y  ac- 
cording to GC-analysis:  c i s - l ,3 -DCP 99.97% (conta- 
minan t s :  0.01% 3,3-diehloropropene-1, 0.02% 1,2-dichlo- 
ropropane) ; t r an s - l , 3 -DCP  97.46% (contaminants :  

1.32% 3,3-dichloropropene-1, 0.37% cis- l ,3-DCP,  0.85% 
' h e a v y  ends') .  Bo th  isomers have  been found to be mu ta -  
genic (table). Salmonel la  t h y p h i m u r i u m  tes ter  strains T A  
1535, TA 1537 and T A  1538 all gave posi t ive  results. The  
da t a  presented  in this  communica t ion  were obta ined wi th  
TA 1535 which can de tec t  mutagens  causing base pair  
subst i tu t ion.  
The table  shows the  typica l  r esu l t  of 1 ou t  of several  as- 
says we made  to prove  the  mu tagen ic i ty  of 1,3-DCP. All 
assays gave  essential ly s imilar  results :  Bo th  i somers  0f 
1,3-DCP are mutagenic ,  even  w i t h o u t  microsomal  ac t i -  
vat ion,  t h e  cis-isomer being more act ive  t h a n  the  tralXS- 
isomer By the  factor  of about  2. There is also a s ignif icant  
difference in the  surv iva l  ra te  of the  bacter ia  exposed to 
va ry ing  concent ra t ions  of bo th  isomers. At  all concen- 
t ra t ions  tested,  surv iva l  rates of cells exposed to c is-DCP 
are general ly  lower than  those  of bacter ia  exposed to 
t rans-DCP.  Concentra t ions  of 2 ~l /ml or more cause a 
drop of the  surv iva l  ra te  to less t han  1%, bo th  in the  case 
of cis- and t rans-DCP.  


